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Thae LS Environmenra] Protection Agency (EPA] defines 1ifk Cvele Assessment (LCAS as the
svaluation of products, processes snd activities using a multi-media, “ceadie w grave”’ anproack
An LCA framework can be uged to gather information o make COIMPATIS0NS DETwesn Jomoeting
#rintucts performing the same function, or in evalusting » modification Lo 1 S¥EIEIM o make it
more “environmentally friendly,” LCA 3 an impormant process to identily wiien a change has the
desirad end resuit of decreasing averall environmentad fmpasts, Fon all life urile stages and
acrass all meaia (air, warer, and zalid wasted [denlifying unanticipared shitts of snvirommental
impacts aeress the life cyels is the key concept behind LOA,

Both industry und government are beginning 1o evaluate decision oprions using a life sveie
lramewark. Many key industries, such as amrometive, building, elecronies, and chemical
production, are regularly using life eycle thinking in sreduct development and desiyn, Tnche
federu] government, the 1998 Executive Order 13101 an "Tresning Government” has been a
major foree in aringing LCA ro the antention of polisy makers and procurement officials. TPA
Dffice o Rescarch and Development has an sctive program in LCA including several on-guing
prajects invaived in lite eyele sssessment methodology development and application. (Sew

bt wnana apa gov ORDANR MR Listd/sysanal. himl for project descriprions}

This presentation descrines the basic principle behind LCA and explores the nees o wse life
cxcle thinking in environmental decision-making, Examples of life sveie sssessmenta of solvent
substitution, paper recyeling and chemical production from bio-based fesdstocks are aresented.
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End users are evaluating their business
with LC thinking

m Automotive

m Building Industry (e.g., ASTM Green Buﬂdmg
Standards)

m Electronics
m Chemical (e.g., Product Stewardship Management Code)
m DOD (e.g., Weapons Systems Acquisition)

m Government Purchasing (e.g., EPP)
ISO is developing LCA series of standards




LCA can be used to assist in;

m Pollution prevention initiatives

m Resource conservation efforts

m Internal benckmarking and improvement efforts
m Understanding global impact concerns

m Triggering additional environmental assessments on
local or regional levels
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%4 Life Cyele Thimkimg is a powerful systems appreach
#7 for considering technology from a cradie-to-grave
nerspective

Life Cycle Assessment (LA is an analytical tool
for implementing life-cycle thinking
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- Life-Gycle Thinking Establishes
System Boundaries

+ and considers: ;
;1 + theenvironmental Impacts along a productor
"4 1 process ife cycle i from cradietogravel
"+ forall media fie air, water, & solid waste)

- to identify potential impacts
tchemical and non-chemical stressors)
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Pounds per Use

Diaper Life Cycle Inventory—
Materials Summary®
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Life Cycle Inventory — Materials and Energy Summary
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Diaper Life Cycle Inventory—
Water Borne Emissions Summary®
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Diaper Life Cycle Inventory'_—
Atmospheric Emissions Summary "

Emissions, pounds per use
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WELCOME

TO
HILLSVILLE
POPULATION 3,036
ELEVATION 365°
FOUNDED 1808

TOTAL $,209
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Ozone deﬂetion

Inventory Stressor Impacts
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<EPA
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Development of a Poliution
Prevention Factors
Methodology Based on
Life-Cycle Assessment

Lithographic Printing
Case Study
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P2 FACTORS FOR
_ THOGRAPHIC PRINTING:

¢ SOLVENT SUBSTITUTION FOR
BLANKET OR PRESS WASH

e USE OF WATERLESS VERSUS
CONVENTIONAL PRINTING
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LCA IN PROCESS IMPROVEMENT |
Example: Paper recycling o
Reduces amount jgoing to the landfill and
requires less total energy
But :
Recycling may generate more emissions |

by burning fossil fuels for energy (instead
of burning byproducts as in virgin fiber

production)

Opportunity to improve the recyc]ing system
by altering energy source/demand.

Source: Journal of Industrial Ecology (2.2)
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~ LIFE CYCLE MANAGEMENT

A';New'Fram‘e{work for Decision Making
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Life Cycle Advancement Research Projects

Life Cycle Assessment

Cleaner Products Through Life Cycle Design

Enhanced Methods for Life Cycle and Total Cost Assessments
Improved Chemical Agent Resistant Coating (CARC) LCA
Life Cycle Engineering and Design (LCED) Program

MEK Substitute in Aircrafi Radome Depainting

Localizing Life Cycle Assessment -

Streamlined LCA Model Development and Demonstration
Streamlined LCA Practices

LCA for Environmentally Preferable Products

Cleaner Products Design Project

Impact Assessment and Measurement

Development and Demonsiration of LCA Methodology for an
Environmental Bioprocess

TRACI: Tool for Reduction and Assessment of Chem. Impacts

Engineering Trade-Off's

Engineering Trade-Off Assessment Case Studies
ETO Benefit/Cost Assessment Guide and Case Studies
Physical Vapor Deposition (PVD) of Tantalum
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Conclusion

m Life cycle thinking is surfacing more and more in
government and other initiatives

m Life cycle thinking is involved with env1r0nmental N

aspects and impacts, eco-labeling, and enwronmental
performance evaluation within ISO '

m LCA is only one possible tool to assess aspects and
potential impacts of product systems

Interest in LC is increasing - not decreasing
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Mary Ann provides technical review and assistance both internally and to outside
groups on clean product design and development. She has participated in the
technical peer review of industry-sponsored life=cycle studies, including diapers,
cleaners, plastics, coal ash and steel, and represents the Agency in two
international activities for establishing LCA-based guidance: The International
Standards Organization (ISO) LCA subcommittee and the Canadian Standards
Association (CSA) life-cycle design committee. She is also EPA’s representative
to the ASTM CA committee.

She has authored and co-authored numerous papers which address LCA
concepts and applications, including editing a book entitled “Environmental Life
Cycle Assessment” which was published by McGraw-Hill in July 1996, and has
presented EPA’s activities in LCA-related research at technical meetings across
the U.S. and in Europe
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